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10 (57) [Abstract] 
[Object] 

To provide a color reproduction system capable of 
easily amending color image data corresponding to 
various input /output conditions, reproducing color with 

15 high accuracy, and flexibly corresponding to a change 
and addition of the input /output condition. 
[Constitution] 

The input/output condition can be easily set by 
enabling to select an input/output condition of a color 

20 image from a basic profile including a plurality of 

color space data transform equations corresponding to a 
color reproducing method of an image output device, and 
at the same time to select a plurality of parameters or 
a' plurality of relational expressions from a subprofile 

25 corresponding to a variable of a color space data 

transform equation selected from the basic profile. In 
this case, each basic profile or subprofile can be 
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added or changed. According to the input /output 
condition set as described above^ a process can be 
performed on the color image data with high accuracy/ 
and a highly reproducible . color image can be obtained. 
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[Claims for the Patent] 
[Claim 1] 

A color reproduction system which reproduces and 
outputs a color image from an image output device after 
5 performing on color image data provided from an image 
input device a process by a color reproducing method 
depending on an input /output condition such as an input 
condition of the image input device, an output 
condition of the image output device, etc., comprising: 
10 transform equation setting means for setting the 

color reproducing method depending on the input/output 
condition as at least one image data transform 
equation; 

variable setting means for setting a parameter 
15 depending on a variable transform equation and the 
input/output condition that can be selected as 
necessary for each variable configuring the image data ■ 
transform equation; and 

selection means for selecting the image data 
20 transform equation, the variable transform equation and 
• the parameter dependinig on the input/output condition, 
wherein 

a color reproducing process is performed on the 
color image data using the image data transform 
25 equation, the variable transform equation, and the 
parameter selected by said selection means. 



- 3 - 



JPA7-154623 



[Claim 2] 

A color reproduction system which reproduces and 
outputs a color image from an image output device after 
performing on color image data provided from an image 
5 input device a process by a color reproducing method 
depending on an input /output condition such as an input 
condition of the image input device, an output 
condition of the image output device, etc., comprising: 

transform equation setting means for setting the 
10 color reproducing method depending, on the input/output 
condition as at least one image data transform 
equation; 

variable setting means for setting a parameter 
depending on a variable transform equation and the 
15 input /output condition that can be selected as 

necessary for each variable configuring the image data 
transform equation; 

condition setting means for setting the 
input /output condition; and 
20 selection means for selecting the input/output 

condition, the image data transform equation, the 
variable transform equation and the parameter depending 
on the input/output condition, wherein 

a color reproducing process is performed on the 
25 color image data using the input/output condition, the 
image data transform equation, the variable transform 
equation, and the parameter selected by said selection 
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means . 
[Claim 3] 

The color reproduction system according to claim 
1 or 2, wherein 
5 said transform equation setting means sets a 

Noigebower equation as an image data transform equation 
as a basic profile. 
[Claim 4] 

The color reproduction system according to claim 
10 1 or 2, wherein 

said variable setting means sets a dot gain 
transform equation depending on a recording medium for 
recording at least a color image as a variable 
transform equation as a subprofile. 
15 [Claim 5] 

The color reproduction system according to claim 
1 or 2, wherein 

• V said variable setting means comprises a second 
variable setting means for setting, corresponding to 
20 each variable configuring the a variable transform 
equation, another variable transform equation or 
parameter that can be selected. 
[Claim 6] 

The color reproduction system according to claim 
25 .2, wherein 

said condition setting means sets a difference of 
the image input device of the system from a reference 
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image input device as a condition profile. 
[Claim 7] 

The color reproduction system according to claim 

1, wherein 

5 said condition setting means sets an input 

scaling factor of, the image input device of the system 
as a condition profile. 
[Claim 8] 

The color reproduction system according to claim 
10 2, wherein 

said condition setting means sets a type of an 
original of an input image of the system as a condition 
profile. 
[Claim 9] 

15 The color reproduction system according to claim 

2, wherein 

said condition setting means sets an observation 
light source for observing a color image reproduced by 
the system as a condition profile. 
20 [Claim 10] 

The color reproduction system according to claim 
2, wherein 

said condition setting means sets a type of 
recording medium of a color image reproduced by the 
25 system as a condition profile. 
[Claim 11] 

The color reproduction system according to claim 
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2, wherein 

said condition- setting means sets an output 
condition such as a number, of screen lines, a dot shape, 
•etc, in the image output device configuring the system 
5 as a condition profile. 
[Claim 12] 

The color reproduction system according to claim 
2 , wherein 

said condition setting means sets ink used for a 
10 color image reproduced by the system as a condition 
profile. 
[Claim 13] 

A color reproduction system which reproduces and 
outputs a color image from an image output device after 

15 performing on color image data provided from an image 
input device a process by a color reproducing method 
depending on an input/output condition such as an input 
condition of the image input device, an output 
condition of the image output device, etc., comprising: 

20 a common color space conversion unit for 

converting the color image data into color image data 
in a common color space based on the color reproducing 
method set depending on the input/output condition; 
a color reproduction area conversion unit for 

25 converting the color image data in the common color 
space into color image data in a color reproduction 
area in the image output device set depending on the 
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input/output condition; and 

a specific color space conversion unit for 
converting the color image data in the common color 
space into the color image data in the specific color 
space in the image output device set depending on the 
input/output condition/ wherein 

a color image is reproduced based on the color 
image data converted and obtained by said specific 
color space conversion unit. 
[Claim 14] 

A color reproduction system which reproduces and 
outputs a color image from an image output device after 
performing on color image data provided from an image 
input device a process by a color reproducing method 
depending on an input /output condition such as an input 
condition of the image input device, an output 
condition of the image output device, etc., comprising: 

a common color space conversion unit for 
converting the color image data into color image data 
in a common color space based on the color reproducing 
method; 

a color reproduction area conversion unit for 
converting the color image data in the common color 
space into color image data in a color reproduction 
area in the image output device; 

a specific color space conversion unit for 
converting the color image data in the common color 
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space into the color image data in the specific color 
space in the image output device; 

a converting process setting unit for setting a 
converting process in said common color space 
5 conversion unit, said color reproduction area 
conversion unit, and said specific color space 
conversion unit depending on the input/output 
condition; and 

a process combination unit for combining each 
10 converting process set by said converting process 
setting unit, wherein 

the color. image data is processed in the 
converting processes combined in said process 
combination unit,, and a color image is reproduced. 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application Field] 

The present invention relates to a color 
5 reproduction system for hierarchically structuring and 
setting a color space data transform equation as a 
color reproducing method corresponding to various 
input /output conditions, its relational expression, a 
parameter, etc., and selecting a desired color space 
10 data transform equation etc. depending on the 

input /output condition, thereby easily reproducing a 

color with high accuracy. 

[0002] 

[Conventional Art] 

15 Recently, a color reproduction system reading a 

color image from an original such as a photo, a picture, 
etc., or performing a desired process on color image 
data provided from any image input device, displaying 
the processed data on a CRT, outputting it from a 

20 printer as a hard copy, or generating a printed matter 
through a printing plate is widely used. In' this case, 
it is eagerly desired that a color image can be 
obtained in desired colors without especially 
considering the difference in output media or 

25 processing step. 
[0003] 

Specifically, printed matter is produced in a 
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number of processing steps by printing a PS plate 
(presensitized plate) on a printer after preparing an 
each color separation film original plate of Y, M, C, 
and K based on the color image data provided from an 
5 image input device and printing the PS plate using the 
color separation film plate, and developing them. In 
addition, the color of finally obtained printed matter 
depends on the printing conditions such as the paper, 
ink, water, and the type of printer for use in printing, 

10 and the number of screen lines, the dot shape, etc. in 
forming a dot image. In the printing field requiring 
these complicated steps and conditions, it is desired 
to provide a system capable of displaying, for example, 
color image data treated by a desired imaging process 

15 temporarily on a CRT etc. and checking the quality of 
the images of the final printed matter with high 
accuracy on the CRT. 
[0004] 

Thus, the first prior art proposed to solve the 
20 above-mentioned problem is disclosed by the U.S. Patent 
No. 4,500,919. The color reproduction system of the 
prior art includes means for obtaining a 3-stimulu 
appearance signal as a common color data format from a 
color original, means for performing an aesthetic 
25 amendment to the 3-stimulus appearance signal, means 
for displaying an amended color image, and means for 
selecting the color material for a hard copy to obtain 
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a reproduction signal matching in a color measurement. 
With the configuration, a combination of an amount of 
color materials is printed based on the means for 
selecting the color materials, the printed result is. 
5 measured by a color meter, and the reproduction signal 
is amended based on the measurement result,, thereby 
matching the printed color image with the displayed 
color image. 
[0005] 

10 The second prior art is the National Publication 

of International Patent Application No. W092/17982. In 
this color reproducing method based on the visual 
adaptability of the prior art, considering the fact 
that the color caught by an eye is not necessarily 

15 identical depending on the color of a supporting object 
of printed matter, an illumination condition, etc. 
although the color indicates a matching result in a 
color measurement in the prior art, in addition to the 
first prior art, a color matching is achieved with high 

20 accuracy by matching the white color point of a printed 
color image with the displayed white color point. 
[0006] 

[Problems to be Solved by the Invention] 

In the case of the above-mentioned prior art, for 
25 example, a color can be correctly reproduced when the 
matching condition is only a color material. However, 
it is not appropriate when complicated conditions are 
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required when, for example, printed matter is prepared. 
[0007] 

That is, when printed matter is prepared, in 
addition to the color material, it is necessary not 
5 only to set the output conditions such as the type of a 
supporting object for the printed matter, the number of 
applicable colors (niamber of colors) , the amount of K 
(black), the number of screen lines, etc., but also to 
set the conditions of a printer (printing order, 
10 printing pressure, amount of color materials, printing 
speed, etc.). Thus, in the first and second prior arts, 
it is difficult to correspond to various printing 
conditions with high accuracy. 
[0008] 

15 The present invention has been developed to solve 

the above-mentioned problems, and aims at providing a 
color reproduction system capable of reproducing a 
color image corresponding to various input /output 
conditions and color reproducing method on a CRT and a 

20 printer with high accuracy, checking the printing 
process, and flexibly changing, adding, etc. the 
input /output conditions and color reproducing method, 
[0009] 

[Means for Solving the Problems] 
25 To attain the above-mentioned objective, the 

present invention is a color reproduction system which . 
reproduces and outputs a color image from an image 
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output device after performing on color image data 
provided from an image input device a process by a 
color reproducing method depending on an input/output 
condition such as an input condition of the image input 
5 device, an output condition of the image output device, 
etc., and includes: transform equation setting means 
for setting the color reproducing method depending on 
the input/output condition as at least one image data 
transform equation; variable setting means for setting 

10 a parameter depending on a variable transform equation 
and the input /output condition that can be selected as 
necessary for each variable configuring the image data' 
transform equation; and selection means for selecting 
the image data transform equation, the variable 

15 transform equation and the parameter depending on the 
input /output condition. With the configuration, a 
color reproducing process is performed on the color 
image data using the image data transform equation, the 
variable transform equation, and the parameter selected 

20 by the selection means. 
[0010] 

The present invention also is a color 
reproduction system which reproduces and outputs a 
color image from an image output device after 
25 performing on color image data provided from an image 
input device a process by a color reproducing method 
depending on an input/output condition such as an input 
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condition of the image input device, an output 
condition of the image output device, etc., and 
includes: transform equation setting means for setting 
the color reproducing method depending on the 
5 input/output condition as at least one image data 

transform equation; variable setting means for setting 
a parameter depending on a variable transform equation 
and the input/output condition that can be selected as 
necessary for each variable configuring the image data 

10 transform equation; condition setting means for setting 
the input/output condition; and selection means for 
selecting the input/output condition, the image data 
transform equation, the variable transform equation and 
the parameter depending on the input /output condition. 

15 With the configuration, a color reproducing process is 
performed on the color image data using the 
input/output condition, the image data transform 
equation, the variable transform equation, and the 
parameter selected by the selection means. 

20 [0011] 

The present invention further is a color 
reproduction system which reproduces and outputs a 
color image from an image output device after 
performing on color image data provided from an image 
25 input device a process by a color reproducing method 

depending on an input/output condition such as an input 
condition of the image input device, an output 
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condition of the image output device, etc., and 
includes: a common color space conversion unit for 
converting the color image data into color image data 
in a coiranon color space based on the color reproducing 
5 method set depending on the input/output condition; a 
color reproduction area conversion unit for converting 
the color image data in the common color space into 
color image data in a color reproduction area in the 
image output device set depending on the input/output 

10 condition; and a specific color space conversion unit 
for converting the color image data in the common color 
space into the color image data in the specific color 
space in the image output device set depending on the 
input/output condition. With the configuration, a 

15 . color image is reproduced based on the color image data 
converted and obtained by the specific color space 
conversion unit. 
[0012] 

Furthermore, the present invention can be a color 
20 reproduction system which reproduces and outputs a . 
color image from an image output device after 
performing on color image data provided from an image 
input device a process by a color reproducing method 
depending on an input/output condition such as an input 
25 condition of the image input device, an output 
condition of the image output device, etc., and 
includes: a common color space conversion unit for 
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converting the color image data into color image data 
in a coiranon color space based on the color reproducing 
method; a color reproduction area conversion unit for 
converting the color image data in the common color 
5 space into color image data in a color reproduction 

area in the image output device; a specific color space 
conversion unit for converting the color image data in 
the common color space into the color image data in the 
specific color space in the image output device; a 

10 converting process setting unit for setting a 

converting process in the common color space conversion 
unit, the color reproduction area conversion unit, and 
the specific color space conversion unit depending on 
the input/output condition; and a process combination 

15 unit for combining each converting process set by the 
. converting process setting unit. With the 

Qonfiguration, the color image data is processed by the 
converting processes combined in the process 
combination unit, and a color image, is reproduced. 

20 [0013] 

[Operation] 

In the color reproduction system according to the 
present invention, an image data transform equation as 
a color reproducing method depending on the 
25 input/output condition set by the transform equation 
setting means, the variable transform equation 
corresponding to a variable of the image data transform 
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equation set by the variable setting means, and a 
parameter are selected, and a converting process of 
color image data is performed based on the selected 
data. In this case, the color space data transform 
equation, the variable transform equation, and the 
parameter can be arbitrarily added and changed, and a 
color image corresponding to the input/output condition 
can be reproduced on a desired image output device with 
high accuracy. 
[0014] 

The input/output condition can be arbitrarily set 
by the condition setting means depending on the image 
input device, the image output device, etc. 
[0015] 

In the color reproduction system according to the 
present invention, a color reproducing method is 
designated based on the set input/output condition, the 
common color space conversion unit converts color image 
data into color image data in a common, color space, and 
.the color reproduction area conversion unit converts 
the color image data into a color reproduction area 
corresponding to the image output device, and then 
converts the color image data into the color image data 
in a specific color space corresponding to the output 
data. Thus, the color image reproduced based on the 
converted color image data can correspond to the input 
color, image with high accuracy. 
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[0016] 

In this system, the processes by the coiration color 
space processing unit, the color reproduction area 

conversion unit, and the specific color space 
5 conversion unit are combined by the process combination 
. unit, and collectively processed. 
[0017] 

[Embodiments] 

Figure 1 is a block diagram of the entire 
10 configuration of an embodiment of the color 

reproduction system according to the present invention. 
[0018] 

The color reproduction system is basically 
configured by an image input device 10 for reading 

15 color image data from a color original and an external 
device, an image edition device 12 for performing an 
aesthetic process on the read color image data, an 
image output device 14A for displaying and outputting 
the processed color image data on a CRT etc., an image 

20 output device 14B for outputting the processed color 
image data as a hard copy of the. color separation film 
plate (Y, M, C, and K plates) for obtaining printed 
matter etc. , an image processing device 16 for 
performing an aesthetic process instructed by the image 

25 edition device 12 on the color image data, and 

converting the data into specific color space data 
corresponding to the image output devices 14A and 14B, 
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and a device profile generation device 18 for 
generating the characteristics of the image input 
device 10, the image output devices 14A and 14B, the 
characteristics of the color reproducing method, the 
5 color reproducing media such as a color material, a 
supporting object, a phosphorous member, etc, as the 
device profile group described later. 
[0019] 

The image input device 10 reads, for example, the 

10 image density of a color of a color Original using 
three or more types of sensors having different 
spectral sensibilities, and can be a drum type scanner 
for attaching a color original on the drum and reading 
the image density in synchronization with the rotation 

15 of the drum, a flat bed type scanner for reading the 
image density of a color original using a line sensor 
arranged in one or more arrays of photoelectrical 
conversion elements, or two-dimensional sensors 
arranged in a two-dimensional array, etc. The image 

20 output device 14B color-decomposes the color image data 
processed by the image processing device 16, outputs a 
result onto a film, and generates each color separation 
film plate of Y, M, C, and K for supplying to the PS 
plate for generating printed matter. The image output 

25 device 14B includes a printer for obtaining printed 
matter by generating a PS plate from the color 
separation film plate. The image output device 14A is 
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a device such as a CRT, a printer, etc. for displaying 
and outputting a color image of the same color 
representation and image quality as the hard copy 
generated using the image output device 14B. 

5 [0020] 

The image processing device 16 includes a common 
color space conversion unit 20 for generating a common 
color space conversion table converting color image 
data supplied from the image input device 10 into color 

10 image data of a common color space, a color 

reproduction area appearance conversion unit 22 for 
generating a color reproduction area appearance 
conversion table by compressing a color reproduction 
area of the image input device 10 in a common color 

15 space into a color reproduction area of a desired image 
output device 14A or 14B, or performing a conversion, 
and adjusting the appearance corresponding to the 
difference in observation condition, an image 
processing unit 23 for generating a aesthetic process 

20 table for performing an aesthetic process on the color 
image data according to an instruction from the image 
edition device 12, a specific color space conversion 
unit 24 for generating a specific color space 
conversion table converting color image data in the 

25 common color space into the color image data in a 

specific color space of the image output device 14A or 
14B, and an image conversion table generation unit 26 
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(hereinafter referred to as an LUT generation unit 26) 
for generating an image conversion table obtained by 
combining all or a part of each of the conversion . 
tables generated by the coiranon color space conversion 

• 5 unit 20, the color reproduction area appearance 

conversion unit 22, the image processing unit 23, and 
the specific color space conversion unit 24. The LUT 
generation unit 26 functions as a process combination 
unit. In this case, the common color space conversion 

10 table, the color reproduction area appearance 

conversion table, the aesthetic process table, the 
specific color space conversion table, and the image 
conversion table are stored respectively in the data 
files 28, 30, 31, 32, and 34. An image data file 35 

15 for temporarily storing the color image data processed 
using the image conversion table is connected to the . 
LUT generation unit 26, 
.[0021] 

A common color space is a color space including 
20 data independent of an input/output device or output 
medium such as an RGB color expression system etc. for 
defining a phosphor of a monitor such as an XYZ color 
expression system defined by a CIE, an L' a' b' color 
expression system, or a YCC color expression system, 
25 YIQ color expression system, a CRT, etc. Therefore, in 
. the color space, a desired imaging process can be 
perf omed without considering the input/output device 
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etc. On the other hand, a specific color space is a 
color space including specific data handled by the 
image input device 10, and the image output devices 14A 

and 14B. 
5 [0022] 

. Therefore, the image processing device 16 
converts color image data in a specific color space 
determined by the image input device 10 into the color 
image data in a common color space using the common 

10 color space conversion table, compresses and converts 
the color reproduction area of color image data of the 
common color space with respect to the color 
reproduction area of the image output devices 14A and 
14B using the color reproduction area appearance 

15 conversion table, performs a desired appearance 

conversion corresponding to the observation condition 
as necessary, then performs an aesthetic process using 
the aesthetic process table, and thereafter converts 
the converted color image data of the common color 

20 space into the color image data of a specific color 
space determined by the image output devices 14A and 
14B using the specific color space conversion table. 
[0023] 

On the other hand, the device profile generation 
25 device 18 is a converting unit that has measuring 
equipment for measuring each physical property as 
necessary, sets a color space data transform equation. 
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a variable transform equation/ and other parameters for 
use in data processing by the image processing device 
16 as a device profile group, and sets a converting 
process by the common color space conversion unit 20, 
5 the color reproduction area appearance conversion unit 
22, and the specific color space conversion unit 24, 
selection means for selecting the variable transform 
equation and other parameters, and stores the device 
profile group in a data file 36. 
10 [0024] 

The device profile group is a set of profiles 
describing in a common data format the color ' 
reproducing method, the use environment condition in 
. the image input device 10 and the image output devices 

15 14A and 14B, the physical factors such as a color 

original, material of a recording medium etc., their 
characteristics, and the relational expressions etc. 
for combining .them. Basically, as shown in Figure 2, 
the profiles can be classified into an input device 

20 profile group for generation of a common color space 
conversion table for. converting the color image data 
supplied from the image input device 10 into data of a 
common color space such as an XYZ color expression 
system, an L' a' b' color expression system, etc., a 

25 color reproduction area appearance conversion device 
profile group for generation of a color reproduction 
area appearance conversion table for performing a 
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desired color reproduction area appearance conversion 
on the data of the common color space, and an output 
device profile group for generation of a specific color 
space conversion table for converting the data of a 
common color space into the data of a specific color 
space in the image output devices 14A and 14B. Each 
device profile group is classified into a basic profile, 
a subprofile, and a condition profile. 
[0025] 

Figure 3 shows an example of the structures of 
the basic profile and the subprofile configuring the 
output device profile group regulated relating to the 
color reproducing method of the image output devices 
14A and 14B. In this case, the basic profile is 
obtained by setting a plurality of color reproducing 
methods in the data file 36 as transform equation 
setting means. The subprofile is obtained by setting a 
transform equation and a parameter of the variable in 
the color reproducing methods in the data file 36 as 
transform equation setting means. 
[0026] 

First, corresponding to the color reproducing 
method of the image output devices 14A and 14B, a basic 
profile that can select, one of (1) dot modulation 
system using a Noigebower equation, (2) converting 
system using a lookup table, and (3) others is set as a 
color space data transform equation between the common 
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color space and the specific color space of the image 

output devices 14A and 14B, 

[0027] 

In this case, the Noigebower equation is a color 
5 estimation basic function regulating the relationship 

between the XYZ color expression system and the YMCK 

color expression system in the common color space of 

the CIE, and is defined as expressed by [Equation 1] . 

[0028] 
10 [Equation 1] 

#1 first color term 

#2 second color term 

#3 third color term 

#4 fourth color term 
15 . [00293 

In [Equation 1] , X, Y, Z are 3-stimulus values in 
the XYZ color expression system. Xo, Xm, Xy, Xk, etc. 
are XYZ stimulus values (single color stimulus values) 
for each single color ink of Y, M, C, K. Xi etc. are 

20 3-stimulus values of the supporting object of printed 
matter. X^, Xaay, Xcmyk/ etc. are, for example, XYZ 
stimulus values (high order color stimulus values) of 
the portion where the ink C and the ink M overlap each 
other in the case of Xcm. cx, mx, yx, kx, etc. are dot % 

25 values of the ink C, M, Y, K when the observation is 
performed with the light corresponding to isochromatic 
function x (X) etc. c^, Cxmy/ Cxmyk/ etc. are dot % 
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values etc. of the ink C when observing with the light 
corresponding to isochromatic function x {X) etc. For 
example, cxmy indicates the dot % value with which 
correction {high order color dot. gain correction) is 
5 performed with respect to the presence of the ink M and 
Y- Since the XYZ color expression system corresponds 
one to one to the L' a' b' color expression system, the 
Noigebower equation can also be regulated as a 
relational expression between the L' a' b' color 
10 expression system and the YMCK color expression system. 
[0030] 

Corresponding to the basic profile, a subprofile 
which can select a set value etc. by a predetermined 
relational expression or an output condition is set. 

15 For example, when (1) the dot modulation system 

(Noigebower equation) is selected as a basic profile, 
each variable is classified into (1) dot gain transform 
equation (cx, mx, Cxm, Cxmy, etc.), (2) single color 
stimulus value (Xc, Xm, Xy, Xjc, etc.), and (3) high 

20 order color stimulus value (Xcm, Xcmy, Xcmyk/ etc.), and a 
subprofile is set for each of them. In this case, for 
(1) the dot gain transform equation, a desired 
subprofile can be selected from among (1) single 
transform equation, (2) XYZ independent transform 

25 equation, and (3) others. For (2) single color 

stimulus value, a desired subprofile can be selected 
from among (1) the single color stimulus value table. 
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(2) the theoretical equation, and (3) others. For (3) 
the high order color stimulus value, a desired 
subprofile can be selected from among (1) the high 
order color stimulus value table, (3) the theoretical 

5 equation, and (3) others. The (1) single transform 
equation refers to a system of representatively 
processing Cx/ Cy, cz, etc. in [Equation 1] using the 
same value Cm independent of X, Y, and Z. The (2) XYZ 
independent transform equation refers to a system of 
10 processing the Cx, Cy, Cz, etc. by independently setting 
them for each of X, Y, and Z. 
[0031] 

For each subprofile, a subprofile which can 
select other relational expressions etc. is set. For 

15 example, for the subprofile of (1) the single transform 
equation, a desired subprofile can be selected from 
among (1) the perimeter transform equation, (2) the 
quadratic transform equation, and (3) others. For the 
subprofile of (2) the XYZ independent transform 

20 equation, a desired subprofile can be selected from 

among (1) first color dot gain transform equation, (2) 
the high order color dot gain transform equation, and 

(3) others. 
[0032] 

25 The (1) perimeter transform equation in the 

subprofile of the (1) single transform equation refers 
to the calculating system of the dot % value Cx, . cy, cz. 
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etc. {= Cn etc.) when it is assiimed that a dot gain is 
proportional to the perimeter of the formed dots, and 
the following gain coefficient is set with the gain 
coefficient 
5 [0033] 

[Equation 2] 
[0034] 

defined as cXp, a^, and the number of screen lines 
defined as L. The gain coefficient Op is a parameter 
10 depending on paper to be printed on. The gain 

coefficient otni is a parameter depending on the printer 

and ink. 
[0035] 

The (2) quadratic transform equation is obtained 
15 by setting the dot % value Cn etc. on the printed 

matter as the quadratic calculating system including 

the printing of the PS plate, development, printing, 

optical dispersion effect, etc. 

[0036] 
20 [Equation 3] 

[0037] 

[Equation 4] 
[0038] 

The gain coefficient gi is a parameter depending on a 
25 printer. The gain coefficient gz is a parameter 
depending on ink. The gain coefficient ga is a 
parameter depending on the paper as a supporting object 
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of printed matter. The gain coefficient is a 
parameter depending on the number of screen lines. The 
gain coefficient gs is a parameter depending on a dot 

shape. 
5 [0039] 

On the other hand, (1) first color dot gain 
transform equation in the subprofile of (2) the XYZ 
independent transform equation is obtained, with 
respect to the perimeter transform equation in. the 

10 above-mentioned single transform equation, by 

independently setting the gain coefficient Op of 
[Equation 2] as Opx, Opy, ccpz respectively for each 
stimulus value of X, Y, Z respectively. For example, 
the dot % value of Cx is defined by 

15 [0040] 

[Equation 5] 
[0041] 

and the dot % value cix is calculated based on the 
[Equation 3] for the quadratic transform equation by 
20 [0042] 

[Equation 6] 
[0043] 

[0044] 

25 The (2) high order color dot gain transform 

equation is obtained for the dot % value over the 
second color tern of [Equation 1] by calculating, for 
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example, the dot % value Cxy by 
[00453 

[Equation 7] 

[0046] 

5 The acxy and bcxy are high order color dot gain 

correction parameter. 
[0047] 

Figure 4 shows an example of the structure of the 
printout condition profile configuring an output device 

10 . profile group. In this case, the printout condition 
profile is obtained by setting the input /output 
condition of the image input device 10 and the image 
output devices 14A and 14B in the data file 36 as 
condition setting means. The condition profile is used 

15 in generating printed matter, and includes a supporting 
object profile for regulating a parameter (ap, apxr otpy, 
ocpz, gs, a-cxy, bcxy/ etc.) relating to the paper as a 
supporting object in printed matter, the number of 
screen lines and dot shape profile for regulating a 

20 parameter (L, g^, etc.) relating to the number of 
screen lines and the dot shape, an ink profile for 
regulating a parameter (gz, Om, single color stimulus 
value table, high order color stimulus value table, 
theoretical equation parameter, etc.) relating to the 

25 characteristic of the ink used in printing, a K plate 
amount profile for regulating a parameter (p, k, etc.) 
relating to the amount of K plate described later, a 
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lookup table referred to when the lookup table is 
selected from the basic profile shown in Figure 3, a 
standard profile for regulating an average parameter 
for a parameter not set in each of the above-mentioned 
5 profiles, and others (including those relating to a 
printer etc. ) . 
[0048] 

Similarly, the color reproduction area appearance 
conversion device profile group includes a basic 

10 profile which can select a process system from among 
(1) the LMN conversion system and (2) others of the 
postscript 3-stimulus value as shown in Figure 5, a 
subprofile which can select from among (1) the LMN 
conversion matrix, (2) nonlinear conversion table, and 

15 (3) others' for (1) the LMN conversion system. In this 
case, for (2) the nonlinear conversion table, each 
variable of (J) the input range, (2) the output range, 
(3) the white point, and (4} black k point is set. 
[0049] 

20 The observation condition profile configuring a 

color reproduction area appearance conversion device . 
profile group is configured, for example, as shown in 
Figure 6. In this case, as an observation condition 
profile, a parameter relating to the observation light 

25 source and others are set- 
[0050] 

An input device profile group can be set by the 
- 32 - 



JPA7-154623 



hierarchical structure including the type of color 
original read by the image input device 10, the 
sensitivity characteristic of a sensor, and a transform 

equation etc. to a common color space as with the 
5 above-mentioned output device profile group, 
[0051] 

For example, as shown in Figure 7, the basic 
profile configuring the input device profile group can 
select a desired color space data transform equation 

10 from among (1) 3 x 10 matrix method, (2) 3x3 matrix 
method, (3) 3-dimensional lookup table method, and (4) 
others. (1) the 3 x 10 matrix method is a process 
system of converting the color image data B, G, R into 
an XYZ stimulus value according to the [Equation 8] and 

15 [Equation 9] . 
[0052] 

[Equation 8] 
[0053] 

[Equation 9] 
20 [0054] 

The matrix [Tij] defined by the [Equation 9] is 
regulated by each correction matrix of a subprofile. 

[0055] 

On the other hand, the input condition profile 
25 configuring an input device profile- group is configured 
as shown in Figure 8. That is, the input condition 
profile is configured by an input device difference 
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profile set with the parameter relating to the device 
difference for the standard device of the image input 
device 10 as an input device difference matrix (Ai, tij), 
an input scaling factor set with the parameter relating 
5 to the scaling factor when an image is input as a 

scaling factor correction matrix [A2 tij], an original 
type profile for setting an original correction matrix 
[tij] depending on the type of a read original, a 3- 
dimensional lookup table, etc, and others. 
10 [0056] 

The common color space conversion table can also 
be generated from, for example, the data obtained by 
the image input device 10 reading the calibration chart 
corresponding to the measurement value in the common 
15 color space, and the data obtained by directly reading 
the calibration chart using a density meter etc. 
[0057] 

The color reproduction system according to the 
present embodiment is basically configured as described 
20 above, and the data process in this system is described 
below based on the flowchart shown in Figure 9. 
[0058] 

First, an operator determines the system such as 
the image input device 10, the image output devices 14A 
25 and 14B, the type of original recording a color image, 
an output medium, the type of ink used in recording, an 
output mode, etc. (step SI) . 
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[0059] 

When the image input device 10 and the image 
output devices 14A and 14B are determined, then the 
device profile shown in Figures 3 to 8 is set by the 
5 device profile generation device 18 (step S2) . The 

device profile can be set in advance corresponding to a 
predetermined device before determining the 
configuration of the color reproduction system. 
[0060] 

.10 When the configuration of the color reproduction 

system and the device profile are determined, the 
common color space conversion unit 20 generates a 
common color space conversion table for converting 
color image data from the image input device 10 into 

15 the data in a common color space (step. S3}. In this 
case, the selection of the following basic profile and 
subprofile depends on whether or not a parameter 
relating to the profile is prepared in the condition 
profile, whether or not the profile corresponds to a 

20 requested process speed, etc. Therefore, all profiles 
are not arbitrarily selected by the operator, and the 
restrictions are automatically placed by a prepared 
profile. Therefore, when a desired profile is not set, 
for example, a default is selected. 

25 [0061] 

.A desired process system is selected from the 
basic profile shown in Figure 7, and a subprofile 
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corresponding to the selected process system is 
selected. In this case, when (1) the 3 x 10 matrix is 
selected in the basic profile shown in Figure 7, the 
matrix [Tij] (refer to [Equation 9]} as a parameter of 
5 the process system (refer to [Equation 8]) is selected 
from the input condition profile shown in Figure 8 
through the subprofile. For example, depending on the 
type of the image input device 10 configuring the color 
reproduction system, an input device difference matrix 

10 [Ai tij] is set from an input device difference profile, 
a scaling factor correction matrix [A2 tij] is set from 
an input scaling factor profile depending on the 
process scaling factor of an input image, an original 
correction matrix [tij] is set from an original type 

15 profile depending on the type of input original. As a 
result, a common color space conversion table formed by 
the transform equation in the [Equation 8] is 
determined. The table is stored in the data file 28. 
When data configuring the matrix [Tij] is not set in 

20 the input condition profile, for example, a basic 
profile with which a transform equation can be 
determined based on other data is to be selected. 
[0062] 

On the other hand, the common color space 
25 conversion table based on the characteristic, etc. of a 
color original can also be set using the calibration 
chart described above, etc. without using an input 
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device profile group. In this case, the image input 
device 10 reads a calibration chart having the same 
characteristic as the color original whose measurement 
value in a desired common color space is well known, 
5 and the common color space conversion unit 20 generates 
a common color space conversion table for converting 
color image data into the data in the common color 
space based on the obtained color image data {step S3) . 
[0063] 

10 Similarly, the color reproduction area appearance 

conversion unit 22 of the image processing device 16 
sequentially selects a desired color reproducing method 
etc. from the color reproduction area appearance 
conversion device profile group shown in Figures 5 and 

15 6, matches the color reproduction area of the image 
input device 10 in the common color space with the 
color reproduction area of the image output devices 14A 
and 14B in the common color space based on the selected 
color reproducing method etc., and generates a color 

20 reproduction area appearance conversion table for 
matching the appearance corresponding to the visual 
adaptability (step S4) . When the color reproduction 
area appearance conversion table is generated, a 
parameter corresponding to an observation light source 

25 is provided from the observation condition profile 

shown in Figure- 6, and parameters of an input range and 
ah output range are provided from the input condition 
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profile shown in Figure 8 and the printout profile 

shown in Figure 4. 

[0064] 

In this case, by the process system etc. selected 
5 as described above, a color reproduction area 

appearance conversion table is generated as follows. 
For example, the observation condition of a color 
original as an original image, and the LMN transfoirm 
equation appropriate for the type o the color image 

10 data are selected from the basic profile, a nonlinear 
conversion table is selected from the subprofile, and a 
conversion is performed from the L' a' b' color 
expression system to the Lm color expression system. 
Then, the difference of the color reproduction area 

15 (input range, output range, etc.) and the observation 
. condition/color temperature is corrected with reference 
to the nonlinear conversion table, and the conversion 
from LMN to L* M* N* is performed. Finally, an inverse 
conversion from L* M* N* to Lab is performed. Then, the 

20 conversion table for conversion from L* M* N* to Lab is 
stored as a color reproduction area appearance 
conversion table in a data file 30. Next, the specific 
color space conversion unit 24 of the image processing 
device 16 sequentially selects a desired color 

25 reproducing method etc. from the input device profile 
group shown in Figures 3 and 4, and generates a 
specific color space conversion table based on the 
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selected color reproducing method etc. (step S5) , 
. [0065] 

Described below in detail is a case where a 
specific color space conversion table corresponding to 
5 the image output device 14B for obtaining a hard copy 
is generated. In this case, to obtain a desired color 
image from the image output device 14B, the color 
reproducing method of the image output device 14B is 
designated, and desired accuracy and a basic equation 
10 depending on the process speed is selected. 
. [0066] 

For example, when the output system of the image 
output device 14B is a dot modulation system, the 
Noigebower equation for regulating the relationship 

15 between the XYZ color expression system and the YMCK 
color expression system in the common color space of 
the CIE is selected from the basic profile shown in 
Figure 3 as a color estimation basic function as a 
basic equation. In the Noigebower equation shown in 

20 the [Equation 1], each variable is classified into (1) 
a dot gain transform equation (cx, mx, Cxm, Cxmy, etc. ) , 
(2) a single color stimulus value (Xc, Xm, Xy, Xj^, etc.), 
and (3) a high order color stimulus value (Xcm, Xcmy, 
Xcmyjc/ etc.), and a desired subprofile is selected for 

25 each of them. 
[0O673 

When a single transform equation and a perimeter 
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transform equation are selected from the subprofile for 
the dot gain transform equation, Cx, mx/ Cxmr Cjoiy, etc. 
is replaced with the correction equation in [Equation 
2], and the parameters ap, Om, L are provided by the 
5 supporting object profile and the ink profile of the 
printout condition profile shown in Figure 4. Op is a 
variable depending on the paper to be printed on, and 
typical values can be, for example, 13 for artistic 
paper, 16 for coated paper, and 20 for high quality 
10 paper. In addition, is a parameter depending on a 
printer and ink, and can be 1 for average offset 
. printing, and 1 or less when ink or printing condition 
with a lower dot gain is selected. 
[0068] 

15 When a quadratic transform equation is selected 

from a subprofile for a single transform equation, Cx, 
rtix, cxm, Cxmy/ etc. is replaced with the correction 
equations in [Equation 3] and [Equation 4], and the 
gain coefficient gi to gs as the parameters are 

20 provided by the supporting object profile, the number 

of screen lines, the dot shape profile, the ink profile, 
etc. of the printout condition profile shown in Figure 
"4. • 
[0069] 

25 In the single transform equation, a common dot % 

value is used for the XYZ stimulus value. If a 
different dot % value is assigned to the XYZ stimulus 
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value to enhance the accuracy, then an XYZ independent 
transform equation is selected from the subprofile for 
the dot gain transform equation. In this case, Cx, mx, 
etc. are replaced with the correction equation of the 
5 [Equation 5] or [Equation 6], and Cxm, Cxmy, etc. are 
replaced with the correction equation of the [Equation 
7] . Then, parameters ccpx, OCpy, Opz, ctm, L, a^xyr bcxy/ 
gain coefficients gi to gs, etc. are provided by. the 
supporting object profile, the number of screen 
10 lines /shape profile, and the ink profile of the 
printout condition profile shown in Figure 4. 
[0070] 

On the other hand, when a single color stimulus 
value table and a high order color stimulus value table 

15 are selected for the single color stimulus value and 
the high order color stimulus value, tables for a 
predetermined ink set and supporting object are 
selected from the ink profile. In the above-mentioned 
process, when the data of the ink set to be used is not 

20 registered in the printout condition profile, a default 
value can be selected from a standard profile. 
[0071] 

As described above, each parameter of the 
Noigebower equation shown in the [Equation 1] is 
25 determined, and three stimulus values X, Y, Z are 
obtained from • the output dot % value using the 
transform equation. 
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• [0072] 

What is actually required is that what dot % 
value of the color separation film plate is be 
generated and printed to obtain printed matter 
5 corresponding to the three stimulus values X, Y, Z. In 
this case,- the following three points are the problems. 
That is, 

(1) A conversion from XYZ or L*, a*, b* to YMCK is 
a conversion from three variables to four variables, 

10 and a solution is not uniquely determined. 
[0073] 

(2) It is hard to analytically obtain a solution 
by transforming two variables using a relational 
expression or a table including a high order term. ' 

15 [0074] 

(3) Different color reproduction areas may cause 
the YMCK value to exceed the range from 0 to 100%. 
Therefore, the above-mentioned problems are solved by 
the parameters of the print conditions, thereby 

20 obtaining a specific color space conversion table. 
[0075] 

First, the restrictions are given to obtain the 
value k of the K plate as the minimiim function of y, m, 
c. For example, 
25 [0076] 

[Equation 10] . 
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[0077] 

The equation above is set. It is an example of a 
linear transfomn that rises from. the point p with the 
inclination k. It is also possible to set the 
5 relationship between the minimum value min {y, m, c) 
and k with a table. How to obtain the value of k 
depends of the print condition. To enhance the ratio 
of k in the printed matter, the rising point p is 
decreased, and the- inclination k is increased. The 
10 parameters p and k are set by the K plate amount 
•profile of the printout condition profile shown in 
Figure 4. 
[0078] 

By setting the values as described above, the 
15 problem of a transform from the three variables X, Y, Z 
or L*, a*, b* can be the problem of three variables y, m, 
c- • The problem can also be solved in the Jacobian 
method. X, Y, X or L*, a*, b* is a nonlinear function 
of y, m, c, but assuming that they, are linear in a very 
20 small area, an iterative calculation is perfomed. For 
example, certain values of y, m, c are input to a 
virtual device, and difference data AL*, Aa*, Ab* 
between the output values of L*, a*, b* and desired 
values is calculated. In a case where the difference 
25 data AL*, Aa*, Ab* is not within the range of 

predetermined accuracy, a product of AL*, Aa*, Ab* and 
an inverse matrix of Jacobian is calculated as a 
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correction amount Ay, Am, Ac- of y, m, c, and y + Ay, m 
+ Am, c + Ac are input again to the virtual device to 
obtain the values of L*, a*, b* repeatedly. 
[0079] 

5 Thus, a specific color space conversion table for 

obtaining y, m, c, k from X, Y, Z or L*, a*, b* can be 
generated. The specific color space conversion table 
is stored in the data file 32 shown in Figure 1. 
[0080] 

10 On the other hand, the operator generates an 

aesthetic process table by the image processing unit 23 
using the image edition device 12, and stores it in a 
data file 31. 
[0081] 

15 The generated common color space conversion table, 

color reproduction area appearance conversion table, 
specific color space conversion table, and aesthetic 
process table are combined in the LUT generation . unit 
26, or stored as each image conversion table in a data 

20 file 34 (step S6) . 
[0082] 

Next, the operator reads the color image data of 
the color original corresponding to the conditions of 
the image conversion tables generated as described 
25 above from the image input device 10 (step SI) . Then, 
the image processing device 16 perfoanas a converting 
process using the conversion table set corresponding to 
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each of the image output devices 14A and 14B for the 
color image data provided from the image input device 
10. In this case, the image data file 35 for 
temporarily storing the color image data is connected 
to the LUT generation unit 26. Then, the LUT 
generation unit 26 processes the color image data based 
on the common color space conversion table, the color 
reproduction area appearance conversion table, and the 
aesthetic process table, and temporarily stores the 
processed image data in the image data file 35. Then, 
it performs the converting process using the specific 
color space conversion table set corresponding to each 
of the image output devices 14A and 14B on the 
processed image data (step S8), and provides the data 
for each of the image output devices 14A and 14B. 
[0083] 

The image output device 14A displays a color 
image on the CRT. The image output device 14B outputs 
each color separation film plate of Y, M, C, K, and 
finally generates printed matter from the color 
separation film plate (step S9) . When there is an 
aesthetic amendment to be made to the image displayed 
on the CRT of the image output device 14A (step SIO) , 
the image edition device 12 amends the aesthetic 
process table stored in the data file 31, amends the 
image conversion table according to the amended 
aesthetic process table, and performs the imaging 
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process -again. 
[0084] 

Thus, the color image displayed on the CRT etc. 
is processed by considering the output conditions of 
.5 the color image output as printed matter such as the 
type of printer, the characteristic of ink to be used 
in printing, the type of printing paper, an observation 
condition, etc., the observation can be performed with 
a reproduced highly isochromatic color. Therefore, the 
10 operator can evaluate the color image on the CRT before 
obtaining the printed matter as the final product. 
[0085] 

Since a transform equation, a correction equation, 
and a parameter can be arbitrarily added or changed to 

15 the basic profile, the subprofile, and the condition 
profile, the range in which the color reproduction 
system is applied can be easily expanded, and the 
accuracy of the reproducibility of a color image can be 
enhanced . 

20 [0086] 

[Advantages of the Invention] 

According to the present invention as described 
above, for the image data transform equation as a color 
reproducing method set by the transform equation 

25 setting means,. a variable is selected from the variable 
transform equation and parameter set by the variable 
setting means according to the input/output condition, 
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and the color image data is processed. Therefore, 
color image data can be easily processed corresponding 
to various input /output conditions, a color can be 
reproduced with high accuracy, the input/output 
5- conditions, the color reproducing method, etc. can be 
flexibly added and changed, thereby expanding the 
application range of the color reproduction system, 
since the input /output conditions can be arbitrarily 
set depending on the image output device, a color can 
10 be reproduced with higher accuracy. 
[0087] 

Furthermore, in the process of a color image, a 
color reproducing method is designated based on an 
■ input /output condition, the common color space 

15 conversion unit first converts a specific color space 
into a coiranon color space using the designated system, 
the color reproduction area conversion unit then 
performs a conversion corresponding to the reproduction 
area of the image output device, then the specific 

20 color space conversion unit performs a conversion into 
the data in the specific color space of the image 
output device, thereby obtaining a reproduced output, 
image corresponding to a desired input /output condition. 
In this case, by combining the processes in the 

25 respective conversion units, the high speed processes 
can be easily achieved. 
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[Brief Description of the Drawings] 
[Figure 1} 

Figure 1 is a block diagram of the entire 
configuration showing an embodiment of the color 
reproduction system according to the present invention. 
[Figure 2] 

Figure 2 is an explanatory view showing the 
configuration of the device profile group in the color 
reproduction system according to the present invention. 
[Figure 3] 

Figure 3 is an explanatory view of the 
hierarchical structure of the basic profile and 
sulDprofile in the output device profile group shown in 
Figure 2. 
[Figure 4] 

Figure 4 is an explanatory view of the condition 
profile in the output device profile group shown in 
Figure 2. 
[Figure 5] 

Figure 5 is an explanatory view of the 
hierarchical structure of the basic profile and the 

subprofile in the color reproduction area appearance 
conversion device profile group shown in Figure 2. 
[Figure 6] 

Figure 6 is an explanatory view of the condition 
profile in the color reproduction area appearance 
conversion device profile group shown in Figure 2. 
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[Figure 7] 

Figure 7 is an explanatory view of the 
hierarchical structure of the basic profile and the 
subprofile in the input device profile group shown in 
Figure 2. 
[Figure 8] 

Figure 8 is an explanatory view of the condition 
profile in the input device profile group shown in 

Figure 2. 
[Figure 9] 

Figure 9 is a flowchart of the progress of the 
process of the color reproduction system according to 
the present invention. 

[Description of Symbols] 

10 ... image input device 

12' ... image edition device 

14A, 14B ... image output device 

16 — image processing device 

18 — device profile generation device 

20 ... common color space conversion unit 

22 ... color reproduction area appearance conversion 
unit 

23 ... image processing unit 

24 ... specific color space conversion unit 
26 — iiUT generation unit 

28, 30, 31, 32, 34, 35, 36 . . . data file 



JPA7-154623 



Figure 1 

.10 IMAGE INPUT DEVICE 

12 IMAGE EDITION DEVICE 

14A IMAGE OUTPUT DEVICE 

5 14B IMAGE OUTPUT DEVICE 

18 DEVICE PROFILE GENERATION DEVICE 

20 COMMON COLOR SPACE CONVERSION UNIT 

22 COLOR REPRODUCTION APPEARANCE CONVERSION UNIT 

23 IMAGE PROCESSING UNIT 

10 24 SPECIFIC COLOR SPACE CONVERSION UNIT 

26 LUT GENERATION UNIT 



Figure 2 

#1 DEVICE PROFILE GROUP 
15 #2 INPUT DEVICE PROFILE GROUP 

#3 COLOR REPRODUCTION AREA APPEARANCE CONVERSION 
DEVICE PROFILE GROUP 

#4 OUTPUT DEVICE PROFILE GROUP 

#5 BASIC PROFILE 
20 #6 . SUBPROFILE 

#7 CONDITION PROFILE 

Figure 3 

#1 BASIC PROFILE 
25 #2 DOT MODULATION SYSTEM 
(NOIGEBOWER EQUATION) 
#3 LOOKUP TABLE EQUATION 
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#4 OTHERS 

#5 DOT GAIN TRANSFORM EQUATION 

#6 SINGLE COLOR STIMULUS VALUE 

. #7 HIGH ORDER COLOR STIMULUS VALUE 

5 #8 SUBPROFILE 

#9 SINGLE TRANSFORM EQUATION 

#10 XYZ INDEPENDENT TRANSFORM EQUATION 

#11 OTHERS 

#12 SINGLE COLOR STIMULUS VALUE TABLE 

10 #13 THEORETICAL EQUATION 

#14 OTHERS 

#15 HIGH ORDER COLOR STIMULUS VALUE TABLE 

#16 THEORETICAL EQUATION 

#17 OTHERS 

15 #18 SUBPROFILE 

#19 PERIMETER TRANSFORM EQUATION 

#20 QUADRATIC TRANSFORM EQUATION 

#21 OTHERS 

#22 FIRST COLOR DOT GAIN TRANSFORM EQUATION 

20 #23 HIGH ORDER COLOR DOT GAIN CORRECT EQUATION 

#24 OTHERS 

Figure 4 

#1 PRINTOUT CONDITION PROFILE 

25 #2 SUPPORTING OBJECT PROFILE 
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#3 PAPER A 
PAPER B 
OTHERS 

#4 NUMBER OF SCREEN LINES 
5 DOT SHAPE PROFILE 

#5 NUMBER OF LINES A 
NUMBER OF LINES B 
OTHERS 
#6 INK PROFILE 
10 #7 INK SET A 
INK SET B 
OTHERS 

#8 K PLATE AMOUNT PROFILE 
#9 K PLATE A 
15 K PiATE B 

OTHERS 

#10 LOOKUP TABLE 
#11 STANDARD PROFILE 
#12 OTHERS 

20 

Figure 5 

#1 BASIC PROFILE 
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= c + a B • 

[0 0 3 4] tiS^t^cfeO-efeSo '^'I'y^^a 



L • \/cVl500 (0 i c <50) 

L • /too -c/1500 (50^c<100) 



10 0 3 5] Sfc. (2) rjii^s^s^ttt. TOJti±-e 
offl%fiic» ?sm<o.mm> mm. mi % 

[0 0 3 6] 
[8S[3] 

c„ =c + g-g/250 • (c-50)' 
[0 0 3 7] 30 c« 

[8!(4] [00 4 0] 

g = gi +ga +g3 + g« +95 [igts] 

[0 0 3 8] i:S^Ljfefc©T'*So yf'y^iSg. fiSS 

cx=cx+atpx'a« -L" \/c7 /1500 



[0 0 3 9]-;^. (2) X Y zi^iL^mAov^-ftiy 
r-r;HcfcttS(i) -J^fi F-y h^V^'^^Stti. ± 

^^hfc^-^Wi^icmf^Mmm^m^icnLXit. 
mz] (o^-fyma, ^x. Y, zommmm^ 
^^a,.. a,,. a,.t&mm^L. m^i£. m%m 



+ ap 



■ L • \/m -cx /mo 



(0 ^c<pO) 

(50<c <100) 



[0 0 4 1] tu ^fc. =.:kAmmmcMVXit. 

[0 0 4 2] 

cx =cx +g-g/250 - (cx -50)' 
[0 0 4 3] tLfcfeOTfeSo 
[0 0 4 4] ^fc. (2) ffiiA6F>y Fy-r>^i^Si: 
[Si] o-'^ft^J.)i±®^%«KS:>tbT, eiJK. 

[0 0 4 5] 
[^7] 

cxy=cx-a=xv -yx^+bcxv -Vx 

[0 0 4 6] i:bfcfc©T'S§o a.,, ^XXfh 

c, it. m^^^h'yh^-fymiEm^^^:^-^xh?>o 



[0 0 4 7 ] 04{i. ttS;^3xA-i'xyo7r-f;l/»^« 

fe©T'£5o mmti^i'^foyr-cMt. 
mrnxms. 1 0. B^ffi^^^s 1 4 A. 14 Boxm 

:/3*ttS:*fraSi¥®i:tT©r-^77i';l'3 efcS 
SLfefe©-??$>5„ Ji©^ff7'P7r-Y;l/as W*^ 

S»cMf («' . af>. a", wt. g 

> . a... . b.<v ^) ;&*i^-r5S»ft:yD7r^ 

;K 7.^ V -ymmvimmcmt:^^<5' a. 
g< ^g|^t-rsxi7'J-v»5•M^^^yD7r'1' 
EPWJ t f^ffl $ ni. y *©#tttc ifl-r ^ / ^7 ;^ - 

(g, a. , MBmmT-yjv. ^:kmmmT~ 



$ti5;l/-y 7 ^f— y^l-. ±IBOS-7'd 7 r -f^l/T 

[0 0 4 8] |rI«{c, mmm • rey^yxg^r/^ 

ffA^6Ma^s:*51S?Wtg%»*7'o7r^;l'i:. tul3 
(1) LMN^}^l*3^:K)!tL-T. $e.tc. (1) LMN^^ 

vhij'y^'x. (2) $mm^m-f)i. o) ^£Dftii> 

co«^. (2) IMS^^x-yyl'KWLT. (1) X;^ 
U-yi^, (2) tiitllyyi^. (3) White Point > (4) Blac 

k Point , <D^mm^m&-^n^o 
[0 0 4 9] tfc^ ^nmm • 7if7^vx^^x/w 

x:/n7r^';l'P^^fi!t-r5ll^*f^rP7 7t';Wi. 

m6ic^t^^icm^-^n?>o <i©«^, 20 
^{*7'P7 7-i';i'iLT, mmytmicmt^/^'y:^- 

Too 5 0] xtj'f^u:^-fuy7'<jimii. m^vfc 
tb^xVwx 7°n 7 ri-^l/p iiWlpc, H^iA;^),^^ 1 

[0 0 5 1] m%.\it. gTtc^f XhTfUT. 
fu-7r^1\,W^nimm^m%yx2-yr^Mt. (i) 3 
X 1 ovhU •y^'X& (2) 3X3vhU'y i'Xffi, 30 
(3) 3»l"yi'7-yy^r-:^;l'& (4) ^offi, 

So cc-c, (1) 3x 1 ov hu-y^'xaa. m^'] 

*5i;t>" [SS[9] £S-Q^^T;d^-lIftx-^ B. G. R 
[0 0 5 2] 



[igtS] 




1tP»1¥7- 1 5 4 6 2 3 

16 

[^9] 

Ti, = t M (1 +A, t ij + Ajt m) 
[0 0 5 4 ]^UT. [|S[9] T'^S^ftl-SVhU-yi' 
X CT.J ■^ffoy7-f!V(DmsE-^hVy'>x 

[0 0 5 5]-:^. A:;f3x/i-i'X7'P77'r;i/Sf^m 

mi oomm^&icm-^mmicmt%^^'7;^~-}'^x 
*iisvhu<y^'x [A. tu] tLxm^t^xtim 

^fg*li1IEvhU-yi'X CA. tu] tLrm&t^X 

;&^^-r5M?iffl7"P7r-c;k ^om. t-^m^-^n 
[00 5 6] mm^m^^mmT-^^Mt. m 

[00 5 7] *^«cDfeSili/XrAa, a^^fi^tja 
i^fcfcttS r-^Ma^COl/^T0 9 (c^t-7P---¥-'^-- 

[0 0 5 8] $fe-r. -^^v-^i^x. m'^xfimmi Q. 
mm^ti'mmi^k. i4b, ft^y-mmmmhtzm 
mmm.. mum. %mKm^^^^-(y^mm. m 

J^®^©->XrA?:^^-r5 (Xt^-vT'S 1) „ 

[005 9] mmxiz^m. i o. m^mmm \ 4 a. 

1 4B^*^^^^nsi:, T/WX7'P77^;P 
^^SBl S^fflv^T, HS-HSt^-rr^WXT'p 
y7^l\'(Om.-&m'so (Xf-y:/S2) » ^^S. COr 
;<;^X7°n7r'f;H4. -fel?JBv'X-fi>cO^^©!*5g£0 
tufc, FiT^OT^VWX(c*ffD;L-T^a61:^LTfc<fci/\ 

[0 0 6 0] fel?Il->X-r AO^fiKfecttf xV^xyp 
7 7-i';I/A^g^^$n?.i;. «jife^BSSJ^gP2 Ofc*3V^ 
T. ]ii»A;'3^«i 0A^6.©;^5-W«x-^^«jife 
SH©r- K^^-r 5«fflfe^PsS^«T -7;l/^fM 
■rs (Xr-y:/S3) o c©*^. OTfc,T^-rs*7'p 
7 5"r;l'fcj:i>WrP7r'i';l'©iiKtt. aK^P7 
7 '(';Wc# S/'?^ ^ -^^^^frT'p 7 7 ;i/{c*«^n 

Ti^5*^if3*\ s*sn:5fflsiiiatC)itjcST?ts:/p 

7 7'f;i'T'a&S*^^fcfe#-r5o t^oT. 7"n77'i';i^ 
©^TA^:t^b-^Kc}; !? itrnmU-Z^^UyX'^trs. 
< , *P«^ nTi/^syp7 r^Mci,^ g -rtfliiJPSSti 
5„ ^©fci6, BlTS©:/P77'rM^K^$tlTV^&l^ 
ig^fCti, ^J^tf, 7'7:t;l/>tf*^aS?^tlSCiiJC^ 

So 

[0 0 6 1 ] ^c-p, H7 £^i^-ra*:?'P77-f;l'*^?. 



cDi§^. mi i^mtm^-ftiyr^Mc^v^r. o) 3 
X 1 0 V h u -y xm-bmiRtn^t. ccommysA 

( as] (Df^^)i-^T&^-^hV y^T. CT 

( [^9] #M) A^-9->^:/a7r'f;l'?r/rtT08 

mmmm'yy^T-hms^-rmmxti'm loomm 

^tcltSi;TA*ji»:/o7 7 -f';W*^&A:^3ilM-7 h U 

> t, J ^m^u xmM(ommicm\^rmmmyt2 

7 7l';bA^?.M#ISiIEvhU ■yi'X Ct,,] ^jg/gf 

•<';V2 8Cte^sn§c ^*3. A;'3*ft^o7r-r;Wc 

So 

[0 0 6 2] *v-IM^cD!t^14«{cS-:J<«afe 

C'fcfe^l^c mmx^'^m 1 0 cfci^T. 

[0 0 6 3] Rittic. mmmmmm 1 eofesaw • 7 

\mtimm.\ 4At/cai 4 Bofen^i^^-isj^-^t, 
?IM)li^S«t»^SL/c7e75yx;S:-a^ti: 
^tc^bo^nrnM • 7tf7'7 yx^^x-7";b^#«-r 
S (Xr-y7'S4) o *£rfBfeB31« • 7Vf 7^^ 

xs^^iT-:7^i'Of¥^t-l^bT. S6offi«*ff:/a7 

[0 0 6 4] ccom^. Hufe©J;dttT3iW2tl/cSQ. 
IITjS^K J; D s J^O* 5 K hX'&MMW. • 7 tf 7^^ 

LMN^j^S^S*:/o77'r;i/*^e.5iKb. ^-Tfu 
77'1';1/*^6^^^SS^^7— T'^l'^g^Us L* a" b 



(10) 1fi]¥7 - 1 5 4 6 2 3 

lEU LMN-^L' M" N' O^^^ffdo WSfcL' 
M- N* -^lahom^m^nvo tLX. V a' b 
• ->L a b ©^^J&ff 5^^7^-7';l/*^6Sai« • 7e 

tsn^o '^ic. mmB^mi 6©0*6^m^^§i52 

4fC:j3V^T. 03feJ;t;0 4tc5^-rA;'3'r/WX7'o7 

[0 0 6 5] ^cx\ /N- ]ia\£~m^^mimti'^m 
[0 0 6 6 imm^ mmmti'm 1 4 b mmm^ 

tLT, 0 3£Oa*7'n7 7'l';VA^?)> C I EcO^^jIB 
^f^fcfctt § X Y Z afelS i: Y M C KSfe^i: ©Mf^fr 

ymm^ (cx . nh . c«.. c.v ^) . (2) 
M (X. . X. , X,. X. ^) > (3) iS^feWM ; 
(X-. Xc.y . Xc.,.^) , Kj^m-^nxisi). ^^ 

{j:*tbTmS©-9-7"7"n7 r^Jl^M^t^o 
[0 0 6 7] F-y hyV>^«5^KStLT. ■9-^7'n7 

c. , m. , cx.y [fC2] OffliE^ 

}i:d;oT«tm5.tl^ ^COf^v^-^a, . a. . L 

tm 4 (crN-repBiJtti ti^ff rti 7 7 ss^^T'n 7 
7'i';i'fe<fct>v>^:;''P7 7'i';i'CJ:oT-^^e.nSo 

^ffitLT. 1?iJ;ttt\ 7-MEic»tTl 3. MS 
icMLXl 6. ±K*K}c^bT2 0%l:^-r?.<ii;A"iT- 

t/t. a. i,tmm-. ^y^icmw-rz^^'y:^- 

[0 0 6 8] ^tz. ¥-^»C«tT. •9-7'ra77 

cx.y mii. ®3] :ioJ;tf [»4] ©MIEStci; 

, ~gs |ll4t^t-En)S?iJ!JB;^^#7'n7 7^';l/(D3£ 
^tft7'n7 7-Y;k X^"J-y»i!(-llff$«7D77i' 
>'^7°D7 7-i';P^K<fcoT^-x.6tiSo 

[006 9] mao*-^^^tt> X, Y . z©«ji 

50 }C«LT«S©ffl%fii^^fflf-§^^T'$.SA\ X, 



(11) 
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20 



(om^. c, , rax miA^ [its] ^fcit me] ott 

lE^CioTiltm&tl. cw. c, 

7] OttiEStCJcoTBtgl^anSo ^LT, /^^^ 

~^JaM> a,«. a, 2. a. ^ a.«, , be,. ^ 

u 7 r 'f ^bfe J;t>W+7'n 7 r-YMc p>ti 

[0 0 7 0] -jjs ^mmm^^xjr'A'Xmmm^cM 
i.rmmmm7—f)Vis^ xS'MrAmmm x-7;v^ 

43. ifgo^aaicfei^T. ffi»jai;'3*#7'n77'i';i/® 
i. €. t A'tT-t §o 

[0 0 7 1] K±^0cfc3^i:LT. [fCl] K^-T/'Ty 

^iM%||©^^fe7<f;l/AM)S^ 
(1) XYZ tfcJiL" a' b* *^6.YMC K^©^^ 

[0 0 7 3] ( 2 ) WgS^O mt. iS^oa*#tJM« 

Infest/ H*f—7;Wn<}:2.^^^l. »W]ti:»<<0*''S 

[0 0 7 4] (3) feW^«A'<M'S:oTfc'0, YMCK 
cDflA^OA^e 1 0 0%©S5H^Sx.TLS^ CiiA^fe 

[0 0 7 5] 5fe-r\ KItgOfii k?:y. m. c 

[0 0 7 6] 
[|!tl 0] 
k = /c Imin (y, m, c) -p I 

(fflin (y. m, c) >p) 

[0 0 7 7] t-rSo COS^tJ:, p^S*^e.«SKT'4 

in (y, m, c) k ©gBjjS^7--7;I/T^^f 



mi:J;So EnS«>ti£DkOJ:b*«:iffi65K(i, a'5±tf 

^ p J;t>" K a. 0 4 {c5^-rEnWJtti^]*# 7d 7 r ;1/ 

[0 0 7 8] J!^±©j;'5tc^S-rscttcd;»). S^SSi: 
X. Y, Z$fc{iL* . a* s b'*>?.3SiSy, m. 

•V3e7>'}S{Cj;?)»<<: fcA^-etSc X. Y. ZSife 
ai* . a' , b' fiy, m, cCgfi^MS-e^SS 

■f-:5?AL- . A a" . Ah' ^ftW-TSo MSBMr- 
^?AL" . A a" , Ab" A^Bfr^OHaolSHrtt^&o 
TV^;5;l/^ii-&. AL' . Aa" , Ab" i:-V3l£7>'CD 
mm^\t<Dm^y. m. cOHiEaAy. Am. Act 
hX^Wh. y + Ay. m + Am. c+Ac^HfiWIB 
ffi3gr-'WX{c:A:^LTL' . a' . b' <D«^«&S 

20 [0 0 7 9] CcDJc^fcLT. X. Y. Ztfc«L" . 
a' . b* A^&y. m. c. k-^^ib^mmmmM 

r-7";Hi. mi ic^tT-'^y 7^)13 zicmsn 

So 

[0 08 0] -7^. IB^^^SB 1 2^ 

L. i:ti^x-^7r-i';U3 Hc1Sli»i-rSo 
[008 1 ] fi(±©J;^ic LTftfiic^fnfcftafeSH^ 

glf- 7;l/. feff31«- rifT^vx^j^f— 7;K la 
30 #feSHSg^-r-7";l':J3J;tf««WMa'r-7;l'«> L 

UT&^g|5 2 6fi:tev>T^^$n, ^SvHi. m©iS 

#^^r-7;l/i:LTx-3?77-i';l/3 4 KtS^^^tiS 
(X-r>y7S 6) „ 

[0 0 8 2] ^^fc. Hut2© <fc -5 UTf^ 

b fzmm ^m7—y')]y(D m/s l ;^ ^ -nmci 
ti^-mmf-'^'^mmxtimmi o^^oms^-'^ts (x 
7 ) o :^^v^-e. mmmmmm i e a. wtx^^i 
mm 1 oA^e-msnfcMtaA^-iiifty^-^K^b 

T. #Pi#ffi/jgS 1 4 A fcJct? 1 4 BKmUT^S 

L U T^mm 2 6 Ktt. ■^-B^'T-^' ^-BtWiclg 
1g-rSia#r-:5r7ri';l/3 5*^3g»l2tlTV^So 
■e. LUT^^gP2 6li. HulB*9-ii»T-^5rtta 
fe^M^i^T-7';K ' rMT'y y7.Wr~ 

-^i^^mmmmm— ■:rMtW5\^x m. t. ^© 

Mail«r-:J'^iilif'-^7r'i';V3 5 (c-itWKE 
i«-rso ^ bT, MiBsaaiifijr-^KM br^Bfiffl 

;^SH 1 4 A*3j;lf 1 4 B KmbTK^SnfcH^fe 
50 8) . ^>^rli^^±J;^;^S 1 4 Afccktf l 4 Bfcm-T 
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[0 0 8 3] mmmtj'&mi 4ATa, crtks^lt 
i^y-mimm^^t^o ^tc mmtinimm 1 4 bt- 

fi, Y. M. C, K<D^jj-^7-^)ll.mWL^&:fjU tu 

(Xx-y:/S 9) o ccT-, 4AOCR 

T icmTn^nrcmmicnLx mm^^mjE^imti-?) 

m^icit (x^-yT's 1 0) , mmm^^mi 2ic^\,^ 
xt~^ 7 r 3 1 ic^mitirc^mif3mm7—-:f)i 

[0 0 8 4] u±(DXoiz.LrcRTmcm^s-^rircti 

tim. m^ii. mmmmm. mmm^n^-^y 
^mn. wmmmmm. mmm^^^^mLzmm 

T'SSTOJti^ffswfcc R T±x'=t(Di]^~mm^m 

[0 0 8 5] S*7'a7r-i';K ^ffnyr-f 

}iis^tfm<^foy7-^McnLx. ^i^^^mm^. 
■i}e>:ic^^^ ^wt^ctti^x 

§ c tif'X^^ttt>\z. tiy-M ^O^SUtt 
[0.0 8 6] 

[fgB^0?i)S] «±©c!;^ic, ^igggcjcnti^ Mm. 

mz'^^xmuu tiv-m^T-^<o^mn:n^ iio 
KLxx^^^tzisb. m^nxmti^^Kn&Lxfi'y-m 

mmmicnLxmmcMmt^cfh'^xt. ctitcj;^ 

[0 0 8 7] Sfc. ;!7^-iii«(Dffiaa. Atti**mc 

»-:5(.^TfeW3iffla:^^^#SL. eolith $nfc:^s 



[0ffi©s*»M 

[0 2] *5gB^tfS5feSiii/XfAKfctt5r/UX 
7o 7 r 1- ;H!¥0liMH5Jil HT-feSo 

[S3] mziC7rs-r&ti7';uxru7 7 -tmic^if 

5S*7d 7 r -i';l'fc<J;tf -y-^yo 7 r -r ;l/cDPgii«jg 

[04] H 2{c:^-rtB:^T>'WX7'n7r -r^UPtcfctt 

[05] 0 ztc^ffiSaW • TXT^yx^^f^U 
X 7'n 7 r -r>'Pif 5 a*7'D 7 7 /VfeJ; t;-9-7" 

20 ftiyT-ovnmmm&ommmx&^o 

[06] 0 2{C^-rfera«-7lf77yx^«rVW 
x7o7 7f';l/i¥tcfcit^^ff7D7r^;l/OlMHT: 

[07] mzi^TTstXtirfUXZ^uyr-OVm^zm: 
sa3^7D 7 r J;t;-9-77p 7 r ;l'OPgli«3g 

[08] 0 2K^-rA:^irM-i'x7a7r-i';l/PKfei5- 
S^ffT'n 77^;l<CiSJ^0T'^So 
[09] *SIWtt#5feSi^S^Xri.o5aaa@«r*-r 

30 7D-f-\'-h-e2&So 

[??^offiJRa] 

1 0-iBiiA:^»S i2-iS» 

1 4 A, 1 4 B-B^W^jSfi 1 6-iBia 

1 8--rVs'l'X7o77'r;l'%£^g 2 0-«ji 

2 2-feii?g«- reyvyxsftgp 

40 2 4 -@^fe^fflS» 2 6-LU 

2 8. 3 0, 3U 3 2, 3 4, 3 5, 3 6--r-:J?7 
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